Preliminary assessment of zolpidem pharmacokinetics in pediatric burn patients.
Severely burned patients frequently experience sleep fragmentation and insomnia. This study evaluated the population pharmacokinetics of the sleep-enhancing agent zolpidem among burned children. Zolpidem was administered according to the following age-based dosing schedule: 2.5 mg per dose for 2-4 year olds, 5.0 mg per dose for 5-10 year olds, and 10 mg per dose for older than 10 years. Serum samples were collected before and 1, 2, 4, 5, 6, and 8 hours after dosing. The population pharmacokinetic analysis modeled zolpidem concentrations using nonlinear mixed effects models. Eleven patients with a mean (±SD) age of 8.3 ± 4.0 years and a mean total burn surface area of 56% ± 22% were recruited. Seventy-three zolpidem concentrations were measured with a mean Cmax of 291 ± 140 ng/mL. A 2-compartment model with first-order absorption best described the data. Zolpidem clearance was estimated at 0.03 L·h(-1)·kg(-1) (relative standard error, 55%) and increased with body weight (P < 0.05). The central compartment volume of distribution was estimated at 0.05 L/kg (relative standard error, 25%), which was inversely related to the proportion of the body surface with third-degree burns (P < 0.001). A population pharmacokinetic model has been developed that reliably characterized the pharmacokinetic parameters of zolpidem when used as a sleep-enhancing agent among pediatric burn patients. Additional studies are needed to link this pharmacokinetic model with pharmacodynamic data, which may include an assessment of the effects of higher zolpidem doses and/or more frequent administration upon sleep architecture.